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(57) Abstract: 

PROBLEM TO BE SOLVED: To 
prevent adverse effect on a 
piezoelectric element at the time of 
forming an ink cavity by employing a 
structure where the part close to 
the piezoelectric element in an ink 
cavity is formed by anisotropic dry 
etching. 

SOLUTION: Silicon oxide 2 for 
diaphragm and platinum 3 for lower 
electrode are deposited on the first 
surface of a single crystal silicon 
substrate 1 and PZT 4 for 
piezoelectric element and platinum 
5 for upper electrode are deposited 
on the platinum 3. Furthermore, an 
ink cavity 20 is formed at a part of 
the single crystal silicon substrate 1 
corresponding to a region for 
deposition the PZT. On the other 
hand, a nozzle plate 1 0 having a 
nozzle opening 11b is provided on 
the second opposite surface of the 
single crystal silicon substrate 1. 
The ink cavity 20 is formed by 
anisotropic wet etching from the 
second surface to the vicinity of the 
first surface of the single crystal 
silicon substrate 1 and formed by 
anisotropic dry etching from the 
vicinity of the first surface to the 
first surface of the single crystal 
silicon substrate 1. 
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ffllES 1 <DB©ififiW>&3B.l CIST*«S*ttK?'fI 
5» K. 

*»6&4W*^lBBttco-f >^i?xy KSCIEg'S"/ H. 
: [m#m3] t(HB-f >£r**e-5V tt, ftjfB|gl©a 

*<> SK-f>^^'Vtf5 1 -f OF«J«tertl»tT«< 7— /t— 
a>e>fc*S3jc3glSE«©-f >d»5?iy hSffig^y h*. 
[»*B4] B5IB^2<©®tt> (110) T 

}K*x«^5 1 >y^iLTffll^gf^l *fe«fif*)S2 
EIO<>?5?is» hSCIBg^y K. 
[Ham 5] IMS«2C!)ffitt. ^S^ffi (10 0) T 

[11^6] •*«•-> U 3 >»«©»i©j5C»jSS 

-rsS2©Mi-Kwe>n, aofiwa-r tfr-^rt 

»CiK& a nZt-f > £ tttBT £ J X)Vm □ a fttc 
SXfrWLt., £tt*.fc-f >?yiy hxClHg'Ny 
■pT, fitrlH-f >£*v fc'5Vte, fJIBm 1 ©'ffi©jfi&/6> 
611 ©®*T©ffi#Kjgj&;*ttT^Sffi8Mjii, S^K 
> £ * V tfy- W co^t-fiij iCfS] ^T<S < t— /t-^ 6 fc 3 -f 

«b, WI2*«SS^»J3>SS0DH cDSOS^ffliJIcfifi 

•r<53S2©isic3s:tte>n. a^miffi-f >^++t*7 L wrt 
ic ir« a nfc -f > ^ & uttts-r s y x;h?b □ $ ft& 
yx;ns<h. >^-^x-> h^gsg'Nu/ kt* 

t>T. ntfsB-r >£*r tri-lt iWBBaU ©©©igfi** 1 
1 cDlj^T-WliH^JCJgcJcanT^^fllilMI^. M5gH 
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;->U n >a«©Sg 1 Offi©K*t«»c(t«r*JIS 2 ©SK 
T. S9SB*aS-> , j3>S«±lcjEmflc5R^€^fi£T* 

J&TSttUKS^tttfXy !>X-.y^>y£ifljR|$t;:fT& 
[HI*JS9] ¥ifeS->U3>affi©ilffi£ES{*:3!S : 5Fi 

^-r-s&gjr^fiKanfeo^^-v t*-5v mas 
-> u 3 >gs©?g i roMcDSMffldictee-rs^ 2 ®wiz 

>i7->*x-y hiCIBg's-y KOStji^ffiTr^c 
T, t5E*aa->'j3>S«0'f >^ + -v t'T-W^fB 

tcfT^pXSt. tiJIBS^tt^Xy M 7 f>m mi 
lEJga&^'J 3 >SS±©fSIB'f >i7^^ b*^^ tttfc 

Jgricffi«^S^ttK5-fx-y5 i >^SSS?Wt'ff^, M 

>?vi-yh St! Eg's y H CO® 
[H*^l 0] SJIBS^tt^xy Hyf>^B, 15 
fBl2coM^t>mico®cOjfi^^T05«B^TfT^K mfsB 

sMK7<i7f>m gtrsBS 1 <Dm<Dmmifi$m 

-f >ZV3-v hSIBg-^>y KOBifciSFffi. 
[Sf^ii] HtrtBS^tt^x-y M7f>^li. Sij 
aBmaS->'J3>SScoaS^& (110) iB*»6fT5 

ff ■5Sf^8^«C^LBJ*^l 0C0Vi-rtl^-)SlClB®cO 

E*ieift5"j3>*«oig»^tt (100) MA^fTp 

titl:. x-y5 1 >y?StLT7;i'*U7Kit^$ffl^T 
tf -5a»*B8 <tt» LW*H 1 0 CUW-StBKO 
-f FSCIBg^y KO«**j*. 

13] HniB-O^^^ h'^w^lc. Rjf^©x 

taut, Stt%«$n^«ffoineje2 0iiAoiii 
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iff £X8<!:, 8 fcl^ US*?! 1 

©Sli§:£ffi. 

[M*ai4] ftttAS'U^ftftaftioBKftft 
$ ttfcflEBfcft* t . ffiGftfS A > U 3 >»«©1WEEE 

•^^t^jsrsffiBK^ritsnfc-f >^** k*5v 

ftEft»ft5'U3>»«©ftl©B©E»flHK(fcft 

fciRe s nfc-r > ? zvt&t & y x;nm 

;XASi. ftffllAfc'f »5?i7 HSCEft'Ny F©» 
MTSIlt. ffiGft&AS'U 3>SlS©i?frGEEm# 

tt3te*aftfc*B©ftEJB2 ©BBroBSvaft-r*! 
st, £K¥^an&H±K:yx»«»fi&B©K£» 

»«aftfc«#»;:tt»©?L*fta»j5M-sis4:. me 

JL*fl-LT]ffiEttft*l*5irt-4I8£, £R«)ft£R£ 
[Bl**15] **»'>'J3>«S«D*101BI:, EE 
S->U3 >S«©HI 1 ©B©R*#BK:ttB-S-*ie 2 ©B 

T-5 y x;ubi o sw-r * y x;ns6»jSE*-*-f s? x 

Kfft>TWB-f >^*irtr?--f *»rtT«iat. £B 
ATftS'f >^iy h5tG»<Nv F©Bifc&8c. 
[M*B 1 6 ] ttETB«BlCftHR€IKJI Lfc&iKl 
E£Xy HX-y5 1 >y«:fT^«fc'5lrLfciS*«l 5Em 

[Iff *3C 1 7 ] m&gk v U 3 >*«©SB 1 ©Bile, BE 

SttJBC'f >?*-v fc'xw *BtfU ££lc. MEftlft 
1->'J3>SSCM1 ©B©K*fBKffcfi-t2>Si2©B 

t-ayx^MP**-** *y x;Mfi*»j«-r-&-r >*s?x 

3>a«±tcE£m#&^©^*->£JgJ5£T-5fc©©:7 
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X-y^>^(C;ttT£«SIM£inlG->U n >S«<75^ l B 
BtCJgfifcU *1>T, C©x'J 3 >a«©BEEEm#B 

Cfrttofcft. ft#ttF5'fXy3 l >d> r *a*?fl«H;:fT 

tt*-f>*5>xy hSCEikAy F©Bifij&f8s. 

[ft*B 1 8 ] MGftHHt*. AGS' 'J 3 >S«i±{c 
Bri^nfcTBftS&EBttttBjfcBfcctiKBB;* 
ttTfcSB*«l 7E«©< >{7i?x. y httm^y F 
©Kig£r£. 

-[■1**19] m^ffl->'j3>sisromi©®ic. EE 

5SBM>J + tt7^ML, BGfttii 
AS'U 3>SfiOSl ©®©S*HB5tCfi:B'rsm2©M 

r*yx;nBP**-r*yxjnE*»i«r*<>i'3?a: 
*»j*-r*&©©»nBfctt*±«ftSfts»is«K:. 

fiSE -> U 3 >S«©ftCEft#*3 l fc*f Jfcf *ttft fcft 
'Myf >^41R»tffftH. Jfct»T, ft 
*tth*7-f Xy?>jreSftttKifTlri. BGf>£** 
K?-f BBBTS'T >9*Jx.y httm^y FOftJft* 

[fff*«20] f^->'j3>lfi©«l OftK, EE 

A >j 3 yM<o% i ©®©sMfflijtcfeg-rsm 2 ©m 
fc, B?rE-r>^^^t'^^^(ciR^anfc^>i7$Dtm 
rs>'X;PB8PS:*-r«yx;i'tE*^r-5-f>i'>?x 

Sitfelc. ^OjimiUNR«fllft-r«aMi:. HUES'. 
"J 3 ^SSOWEffiftttJlH^afcTattftfcRj&tt* 

jST^'f >?yi»; h^E^'N-y H ©««**. 

[»*«2 1] WEJEft#ft^K:»JSr*/ , «3'->* 
»l«ft. *HT. «EWtt9ivh 

€fr 5 -f > ^ s» h SCEft^ v h* ©Kifi^fe. 
[ft*3!22] ftttft->U3>««©fti©iilc. EE 
• HfcmT&MfiL?* tt%\Z. £©5"j3>»ft©ftK 
ffiftffft^tWlSr-Sffifttft^tt^Xy hx.y?>it 

^ft -> u 3 >a«©^ i ©ffi©s»wttt«-r *» 2 © 
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ZOOXy hX.y3->#%te\sTtZZ>'( >i7 vxy hit 

ic ssKtaEsxy Hxy^>ific*#-r*#Hflt*« 

[H5RJS24] igfiv'J 3>StEO^lo®|c, JE 

^rs^tt ^ ; 7'rx■7g l >^•<£3S^?6UlrfT■pT-f• 
* k*T-^ rtt**gnft-f tqttars /xjwwns 

^©/t^->i:. Bffl!£IMt&. mtZV 
«t5ICLfc-f >>7*J?.y haSES^y KOtt&frtt. 

[$89j©s&fflfcSM>3] 

[0 0 0 1] 
[0 0 0 2] 

S?tLT, *-*>«S>Jlo>BMB (EIT, rpzTj 
£ET> *»Sfc*JlH t ft*Ml,fc-f >*5*xy HSCE* 
MhW. d©-f >^S?xy hStE»^y Kft. - 

>£S9«¥) £?g/i5<;Lfe'Ny h*S&£. £T©«M-f> 
J: -5 CWE-^y KS£fcl& K> ttttfcSfiSfc 
t, CKDtg»iS<DWEffilSiH>^aK±»C^'r5#8B 

:«^>^yiy hSCESk'sy KJi. RfJEP 
Z T ^tcmi? P Z T jg-f * £ C t IC 
«t0. iSS'H >^fflKf^CiRg$nTt»*-f IS 

> ^ n± m □ a» f, # tar <t 5 1 c it $ n x t » -a . 
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[0 0 0 3] liilE'Vy K*****e«->'J=i>S«A»6 
.Ml/T^5. £©r>xy hxy?>y»;i, -j&WJc, 
[0 0 0 4] WE^X;i/«OJ!Hl«. aft. m%. 

[0 0 0 5] 

Xy hX-y^>y(C«fci9'\^ h**#*»fifc-r*«fc. ml 
EPZT*^KXy?>^&atg&Jrr -£<!:. SgPZ 

t m^wmm l & o . o -r * t ^ 5 ni«< 

•J S»tE*TBUrr* J: 5 \zm&&,~> u 
<D7)Vft 'J *ig$£&.5 U«x y >^SlS±J5Ei|&*«|g«i 

[0 0 0 6] af^teftlC^aM >^RtmP^fi£ 

[0 0 0 7] &%Wlt, IlOJ:5a:flE*OBjHjft&*lft 

»^so-f >^ssafcqttb-r4-f>ir^xy hit 
[0008] *%bj«, ^ic^s^-^-A 

S«^Xy hXy^^^Sr, -i >9i?x.y hSCE^y K 
V»EE«*f **A*-f >9i>s.y h^E^^y h'^Siii 
[0 0 0 9] 

«C*«Wtt. m?S^->'J 3>Sgog 1 WffitC^^tl 
fcffit#*fi. mEmiitS-> , J=i>SffiroBtlEIxm^ 
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§ £ titd > ^ £ £ y xjuihi □ t^j£ $ / x 

X, i!5E<>£*^ tfx>r tt, WIS«2<7)ffl3&^Sfi cd 

n> ffirESl Ol^ifiRi^Sl $>B*T;&<S#ttK5 
< Xy^>^K:j;0»rtsnTtt*-f >9V*lv HSCE 

[0 0 10] iME-f >£*i*fc:5^<Z), ffiEJBl 

-4^MT5:tt, (ttBWjftlCjn*., -f > d7 ^ t: 

[0 0 11] — bOIB-T tf^-Y co. JWEJS1 

[0012] «JE» 2 co®«, ( 1 1 

0) TfeO, »B*Jtt!>X*; hX7f>^0x 7 5 : > 

[0 0 13] ftSfrifitSfc. MBJB2<&Hftt, 

(10 0) ttB**tt«>Xy hXyf^M 

[0 0 14] *5BW»4, **ftS/U=i>»«0» 

*«oiWEflE«#*^ t»*T*ffi«fc*d6an*:-f > 
^Mois^^e>^ i oi$T©««i:Mjfntt>s« 

[0 0 15] f LTJt, #560J!te, mSSS->'Jn>S 
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fc-f >£**Ky-f t, mE*»A*>U3>XfiOSRl 
<0iS<7)SMMtCffi®T^S2O®(cK^e)n, *oiUE 

'hSEBAy HT$t)T, IWE-f>£** tiT^ tt, flij 
EJB l ©ii05fift*5» l ©E$T<&fHtt£jgjB£anT 

/T— ^Stta^f >?yx7 FSEftAy Ht»«-r 

[0 0 16] MRIt *«S*^U3>»«(DJB 

**OWEBE«#* ; F4:»*-r<5ttBte»j«$n&>f > 
***fcf5r-f <h, mrEm«flvUn>S«©Sl©Ho 
E#m:ttB^*»2©ffiK:Rtt.&tt % d^iWE-Oi? 

Et#*?t»*t*Iit, ttE*»«->»J=i>S« 

lid:, £<I*-Tfc:£>-f hSCEB^y 
ifi*»ftfiftt5t)©ir*-5. £©»JtoEfttfcJ;?K EE 

[0 0 17] Sfc, *«i51tt. MEJMMIS/U3>S« 

•?X7hXyf>m WE¥^fflvUn>Sffi±(DHa 
E-f >^^ir fcfy-f i#«T*ti«£EE*#*^ 
t^XSi:, HBEtflcX^Scft, WE#»»->Un 
>?*ttr^M®«l:SJttH7<xy 
y>y*BJRWfctf^, O^ + ttr^MtSX 

*Td««jBK$n*ffiom«ilS/U 3>Ifii:a»tt!>x 

S££**£<fcH. *fc, flEBttJfr^fcfe&tttfXy h 

x^y>ye»-r*«WB*»/aE-ra^**35c^. do 

[0 0 18] IIEWtt^Xy hx 7 f>^ll fiftES ' 

[0 0 19] fLTSt, WE»*tt»>Xy hx 7 f> 
^te, mfE*j»a->U3>Sfi©«i!i*ffi (110)1 
tifetc, x^5 L >^ffi<hLT7;b^'j7K^?S 
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(0 0 2 0) *«nte*jfc; IfflKAjfrtttfxy hi7f 

>^«. i»E*8fti''j a (ioo> 

[0021] ffiE8&£&t2. -r t^w 
-> u 3 > ©tare* 2 coffiffiijw® * ¥fi<kr a ig 
i&-?z>xmt. ik>k# ah -> 'J =i >Jl\zm&z ntz ; x 
?L*^UTi»E#»K^u=i>*i»*r«iat. ^is 

IMIHS'-'J =i >£l&£L;fc&. WBy X;mP t**IL 
[0 0 2 2] S&fcgifc, *»9itt\ ¥^S->'Jn>S 

cDM<ps*ffflijfcffie-rsm2ro®{cisij-e,n. A^saiH 
-f ><7** ifx*rtfc'R#Stt;fc^>£*i±tBTay'X 

hSCCft^y K©«i6*ttT*oT. *BA>''J n>» 
«±te£E«#*^t»fifcr*iat. WEJMSAS'Ua 

f-fSMnilt, WE'f -'i'^fcf^-fftK^A 
«<>»J=i>*5fe**-Sl8£. SBE5fe«*nfc#A»-> 

li. iWia>'X;HR»jsJiffloflto*»fl->ua>±icw 

si •> u 3 > £ b fc^, ■ iwb> x;nn □ £ * *?ua 

t, yx;H&©jg/&awtMcfT*.s„ 

[0 0 2 3] 3 #R9!Wt. lUIE^X-;/ H»;f> 

at* EEa*»K*^osajfiia 

[0 0 2 4] 

[0 0 2 5] (3U6©JgjB 1 ) 0111 #f£BJ©§HM© 
MCiSf/^yiy hsSESb's-;/ K©— 
ffiBI, ID 2 fS, H 1 IC^T-Y >i7 vx y hiCBS'Vy K 

[0 0 2 6] £*fi©»fiBUC«*<>*5>x* hJCE» 
's-yh'IS. HI 1 <c^Tcfcc)lc. liM3A->'Ja>S4£l © 
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fr, PZTtt4RlX±m«T**:77^:J-JBt51I»ja3 
frlTUS. $e>IC, mnSA->'Jn>KlC0PZTIK4Ai 

i ©mi ©®<hs*na"j©m2©Mtc(4, -f>i7^-v-fx 
2 orttciR^^nfc-f >££otm-f &./x;nifjp i i 

[0 0 2 7] -f f?^©g7!|t->Un>S^(7)± 

ffi->U3>Sffi©SMll (110) &5V>te (1 0 

[0 0 2 8] -f ^i^-v t'-^-f 2 Ott. |gSvUa> 
SIS 1 ©SI 2 ©®A> £81 1 ©©©jfi^^T^S^tt^x 

u> hx.y^>^iz^omm^n-cn<o. d©8B#H m 
S£-/'J n >SS l ©Sg 1 ©Mtc^f LTflSga&ffiilM 7 
^<i>#li&£ttXV>5. Sfc. *SSA->'Jn>S1Sl©m 

>^!Cj;0^$nx430> £©g6#H -r>^^rvt* 

/s^nx^-s. 

[0 0 2 9] £©«/£&«*fc-f >*i?xy haSES^ 
yFfi. ^>^*-f k*5^ 2 0©fl!lg7£tf 8©3>X 

n^56i*^be.^:^j©ic ; b^d^e.-r. -> u n >mtm 

€-5. l/fc*bt, -f >^+tkT-f 2 OftKHZJ&Sft 

fe; ffiijg8«. t— A-fliiiswbxu-sfc*. misA 

-> 'J 3 >S}£ 1 tCS«.*t*fe i; S C S:IS5±T S C i fcT 
^-5. Sfc. -f >^ + r tfx^ 2 0 ©itfjElil 1 ©S©iS 
S^tth*7-1*X-y5 1 >iJ'(rJ;0 
^fiE^tlXt^fc*. -f>i'*tkr-f2 0$l7f> 
^Mt5Bt. PZT*4atX^5^«3 3&»Xy? 
>^*^Cfi9«T, x^9 1 >^?KB:i;x-y5 : ->ys^:^ 
^{c<fcoXe$ns^i:^E5±X^S. LfcA^X« If 

[0 0 3 0] El 1 Kjfc-r-f >^ ->'x v F3tE»^ 

[0 0 3 1] 0 2 (DC^TXaTti. 0<JA«. 2 

0-2. 0 jtmlg©->'j3>f«2^iS^ffil:J: 

U ^->'J a l ©m l ©Etc. immwo. 2~l. o 




dC07 p 7 5 L ^-M3±(C > t&m&O. 5-5. 0 
u mSSco P Z TH4 £ vOU • ^ l/^JX/t * 
ftlCJ:0»lST*. C©PZT«4±»C. JRjPtf 

0. 0 5-0. 2(imiSC7'75 1 tl5$XA'^a 

[0 0 3 2] JfcK, 0 2 (2)IC*tIlTU. 0 2 (l)C 

2±T&oT. PZT&4*<^j£$ftfcii«{Uft©8B# 

^TXi'tLT, •>'j3>SftI2 5^l7M7f> 

[0 0 3 3] 0 2 (3) »CjRTl8Ttt. 0 2 (I)fc' 

ffiBT/'t*— X>^£*lfc-> U 3 >BMfcJR 2 £ 7^ £ 1 
lTf8S-> l J3>S«15:SJiti.v5 1 >m. H 

vx7y mKmrnztem tx -> u n >mitm 2 *x <y ^ 

£A (KOH) *JHH. *»fti''j3>lSUlyf 

U3>ilOX7f>m 1 8 0 — 1 9 0 /imlSO 
SS*Tfr:3Jfc. dcDXgtCcfcO, ^S^'Ja>Sffi 

1 o-f 2 0 mmm 1 oh 

[0 0 3 4] 'A^T. I2(4)l:StIlTtt. 0 2(3) 

s«i *x-v^>^-r-5. uosMKMi'vf^y 

y&£>-f >^*-f tfxw 2 0 OflJS**Sfi«)©^«{cnc5 
S^iaS* { ^STiS^&t±S^ 1 0 0W~2 0 0 0WCDI 

5 ~ 3 o -> u n >mtm 2 a<® 

tli-rSSTff^fc. ^<DS*ttK5-1*X<y5 1 >^(cj; 
x-C 2 0O^ffliJ{C[S]^TM< x-Zt— ttODflBg8£JBric 
[0 0 3 5] d©«fc/5«;:, 02 (3)£.tf (4)lC^-rx*ilC 

ft. *nm<DBm-vte. mjjfe^^vh^vj-y'/tgi 

^tt K 7 -f X y ? > if t <Dm#-£t>ttlZ «fc o r-r > ? * 
■V t'-r-f 2 0 £Jgj£-f-l>;ta$, dWIgco^lC, -fy? 
■?B%3&ZfP Z T14A<, X^5 L >^MSr/X^'?>y 
SlS^fiE^III «fc o Tg ^ tt-5 C i ^IWifr-S C tWT't 
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[0036] ifcic, 02 (5)«c^-rxs-c(j. -r>^ + 

V ff-f 2 OF^ItC. (7^77X1 y'j3>9 

*^7XvCVDft{r«fc03t*-rS. m$S^-> 
U n >Sffi l ©I 2 ©ICKSntl/^y 'J a >^{k 

it S tifz -> U n >BHUR 2 -> U3>9±l;, 

/X;U«»ricffl©gltUT. mmifil. 0-5. Oym 

mi&Lft. *^T, &JRJR1 0<D#SM-> l Jn>9±{; 
?L1 1 a~l 1 c^iiPtS. fc*3. £CO?Ll 1 a~l 

[0 0 3 7] 0 2 (6)K5rrx*lT«, 0 2(5)1; 

^TX^T^E£Lfc?Ll 1 a~l 1 c^LT#Sf-> 

>Mi»7UcS, ?L1 la~l lcfflp^, J XJVffl 

[0 0 3 8] «c*. #Hi£cD^Tte, m^H->'J n> 
1 co^/PSr 2 0 0 /imiStLt^, CttCRie. 

TJ:V». Sfc, ->Ur3>^{bK2^^^^^-M3S:^ 
5. PZTI4, 0<D^jPfc|WimiC, ffijgJC^ 

[0 0 3 9] Sfc. *3fc|fiO»«Ttt. ¥iiSS->'Jxi> 
S«1IC. 18 0~19 0/imiIroS3$TIMC? 
X-^ hXy5 l >^€ffr3fc**fc"=)^TKWUfc**, d 

>Jyiy HSiiag'N^ Kfcfcl^T. -f >i7 + ^ t'^^ 
[0 0 4 0] Sfc, **«0»»Ttt, TSStLTy 

Ai^i, ^ DA, ^>^7>-r>. -f >^^A-7.X 
[0 0 4 1] fLTSfc. 
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[0 0 4 2] **lE<0»aiTtt, -f>£* 

a, xyg i >ya*^^»<z)*'&jctt, psg (da,* 

^fci>U3>^kJK) ^5X7CVDfel:«k5->U 
[0 0 4 3] *fc, **JfiCD»llTfTofcH2 (5)&tf ' 

112 (6)i:iti§, Ttet>*>;x)m<D&i&jLm\z. 
[0044] mm<DMm2) &\z. ^momm^m 

812 CflH&'f >#i?x.y b&B&^y KK^^T* EI 3 
12. «©»«lTKWL&'f >£rS>xy HSCE»-Ny 

Ktn*©*aK:^v^T»2, n— ©#**f*u 
[0045] Ei3«, *&w<nnn<Dwm2\z%z>'i> 

[0 0 4 6] H3l:St<>*^x-; hSCE»^5/ H 
^M<Dmm 1 fcflSS'f >J^x-; HStSfi^y H 

ES^y H©*+Kr--f 3 0*2, *I»*^U 3>»tEl . 

©EOiB#£Ttf*S;2ftt*Xy hx 

U ^ l (OS l OMtcJ* bTBSSitaifiJS 7 

M^^sicism s^ttK7-fx^5 i >^»c 

0 <Drt«£|p]#T*g< r-— /X— 4*<Offi!Iffi 1 8 ^ 6*J*S- 
ftT^*. 

[0 0 4 7] :©«4ttifc^ >{7*Jjl«j HStBa^ 

T\ a^co-f >i7^^iiicn±ttJ-r§c:i^T#-5« ceo 
ll«»KcEPiB**aT#«). Ufc*«-3T. PZT«t4 0D« 
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- [0 0 4 8] H3l:*t-f >^'^xy hSCES'N 

yKOBJWfSWW, B4t#»LTR»t6. a 
43, Cl<D*JS<OJgliTl2, StJfiO»J8lTKWbfc«JS 

ftK9ii2*Hrr*. 

[0 0 4 9] 5te?\ H2(l)-H2(3)l:StIitB« 

©iisfroti, B4£S'rxg*fT3. 

[0 0 5 0] H4l:STlitH El 2 (3) \Z7jk? Ig 
>mtLT, fsyylUOkXX* »S^»27y*7c 

Ti^Jf 1 0 OW-2 0 0 0WfiDX*M-T5- 

3 0»O^frT, ^»J3>K<bK2^BWrS*Tff-=) 

n>»ft«2 tonBfc, -f >^** hT^-f 3 oortffifllc 

[0 0 5 1] SI 2 (1)-H2 <3)XtfB4fc: 

s-rxsicfco, naifcttiso-f >jr*ttrf-f 3 o 

-f tlx-* 3 0 &J»0L?2>1tti>* Z.<DJimo)m 

\Z, 757±K3&ZfPZTm4Wx.y7>#KRZf3L 
y ^ > VRfeSLtfiM \z X -d Ti * ft 5 d t £ B&itT £ CI 

[0 0 5 2] ^{C, 02 (5)RtfH2 (6) fcSf IS 1 3 

«©xa*jBjfcff 3 fc*-r«ifi©-r >^^x ^ h 
[0053] (HM^jg§i3) ^tc, *%Bjwnm<Dm 

S83fC«^-f >Jyx:y KSE®^^ Hfc^^T, EI 5 

[0 0 5 4] EI 5 (2, *»§BO*ttO»H8 3«C«*<> 
i7 hSCEa^y HO— «tS-r*rffiBK EI6t2, 

EI 5 CST'f >i?yx7 h^S2^A.. y KOfiljffxa** 
-rxSirriSElTfe^o 

[0 0 5 5] EJ5(C5k*T< >^yx 7 HiCE»'s-> H 
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(01 #.1) £©fl»jftJt®itWi. -f + t'x-f <o 

Eft's y h'©*tb'f^ 4 Ott. «BJft->'J 3 >S« 1 
<DB2 0®^e»m 1 «®(Djfi^$T'^S*tt^X^ hi 

U 3 >S« 1 <Dm 1 COMIC** UTi§£SSfc«B 7 

«fct3^EK$nT*3 0. £®a#t>«»J|->«J:3>»Rl 
<Ojgl coBlCttbTBS^iS&ffiiJgl 7A»5MSnTU 

[0 0 5 6] £©*»*«*.fc'f >£s;xy h5SEflk/\ 
yHIt -f t*5^ 4 0 CO fittest 1 OffiOiSft** 

StlT^Sfc*. -f >i7=^-frlf-r^ 4 0^X-^5 1 >^ 
JSTSRK. P Z TK 4 *<I 7 f > ^IC<t ^. Ti $n 

[0 0 5 7] ^ctc- El 5 (C^T-f v? x y bitfEft's 

^ffitMI-tOXSJCOViTtt. 02^#IU ^C0i¥*ffl 
[0 0 5 8] 5feT. (1)~E(2 (3)tC^-rigiimt 
[0 0 5 9] El 6 IC^tlgTIi, El 2 (3) K^TX?! 

z-atsmmtooM-sttzzmmL* x-y^^tgcof > 

^STSSJl^m* 1 0 0W~2 o 0 0WOX*;^-T 
5~3 0#CO&#T. ->ij3>lfti2*«IUJt4iT 
dCDS^tth*7-f X-/^>^(rj; 0. ffiiJH7<h 
i"J3 >SMMt 2 iconic. 7 £m#<D£lt&fl!lfi 
1 7£^/&L-fc. 

[0 0 6 0] Z.O£olZ, EI2 (1)~EI2 (3)&tfEI4lC 
^fiaiCfcO. wI'&LtzmtfMD^ tr^ 4 0 

-f tr-f 4 0 £JgJ5£f3£:i&.. CcOjDgcOES 

^^tlSRUtp ZTK4^x-x'3 L >y^RcV:x 
>y ? > 9&fc$Lf&M \Z <fc o T{S $ *i £ £ £ -5 C 

[0 0 6 1] El 2 (5)&tfEI2 (6) (C^riS 

^COlS^WI^ff^. El 5 iC^T^iiCO-f >t?-sx.y h 
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[0 0 6 2] (^itECOfl2Sl4) #f£Bq<0||M<OJg 
ffiUIC^S-f >:?->*x-;/ h&mm'sy RCtH>T, El 7 

| [ 0 0 6 3 ] **Mc0^fiiTia. HlOil 1 TUJHJ L 
fcffijfiO-f >£S?xy h^ffift'sy h'£. ffijco^&TSJ 

[0 0 6 4] EI7tt. HJfiC0}gJ|4tC^-6-1' >>7i?x.y 
b&mm^v Kco83igX8«;^Tn:8»r®EITa&2>. 

[0 0 6 5] 5tf« El 7 (1) (C^TXgTli. *M<0^ 
^ 1 tl^tico #*SS->Un>S^i co±M(cf> 
'Jn>8HfcBl2£^jjjc-f3. ^lc. m^il->Ua>affi 

•5. CCOU-v'X hM6 S^^tUX. ->Un 

[0 0 6 6] friZ. m 7 (2) tdTK-flilTte. 

* -X > ^ $ tlfc -> U 3 >&ft:& 2 £ V * i7 1 L T , 

S*ttX<y^>y-T^. CCO J; o CLT, IggyiJ^ 
>Sffi 1 ©-T >^A' k'5V 2 0 tfi-SlS^lC, tufB^ 

i <DWizMisTmm-&tj.mm.7 SrB^-ra. 

[0 0 6 7] CCT. ME¥tta->'J 3 >»«1 

Sfc, Etfti^CSMfX-; h-x-y^>^(c*fT-5 
ffi§IM£^J5£-f •SifrSfcte^. ^cofeJ6. Jim^^co 

[0 0 6 8] ^IC, v"j3>gEftl2*<l6i$nfcfg 
S->'J 3 >S4£ 1 <om 1 COSIC. MM<D&m 1 tlSHtco 
y$ftl3, PZTK4SlXy7ftlS5^ 

[0 0 6 9] El 7 (3)l:itlSTIi, El 7 (1) 

»c^-rxsT/-?^-x>^bfe->u n >mim2%-?x 

^-CS^ttK7<Xy5 1 >^^ff^. CC0«t5lcL. 
T, B7 (2)»CSrxSTfftJfcS^tt^7Xy hX>>^ 

X-y^>^L. 1117 <h -> 'J zi >&{kffi| 2 i<oraiC, < 
>^^-V t'-x^ 2"0COnffliJIC|S]^T|ia<7 L -/';-«CO<l!l 

[0 0 7 0] ^-com. *ltO»«l-CRiBLfcB2(5) 
&L*E)2 (6)IC^-Txa^ff El 1 IC^TtfJjgco-r > 

[0071] mmni&WkS) 'Aizmsvmmmm&m 
8tzm-3<^x®iw?z. tan, z\ftm%\zffifitnz>fk 
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mmmz&^T* <>*>*xy hstEa-'s? mi 

[ 0 0 7 2] IIJ8 K^n^fc^te, 0 7(OI1OW 
#jT*££o (1) ODXglC&UT, y'j3>SSlO± 

«c->un>Bi^bi)t2*»j«-r*. (2) ©iitsii 

T\ y 'j 3 >>JX/N©» 2 U 3 >8ftK*/^ 

-^>^T5c (3) MlTIt *>U n>£XA l <Z) 

[0 0 7 3] (4) OIlTtt, '>U3>Sffil^l 
C0®tCT§BSSM3, P Z TI4, fLT, ±gBSfflll 

s*m#imm-?z><> z*>\z, (5) oxsk&^t, > 

U3>ifiO»l©SI:l/y^ h8 0*Jgj3cU (6) 
©iSCiUT, ±«MR5tPZT«4iSiy5 i 

[0 0 7 4] (7) COI/^h 8 0 «SH 

gibx, (8) <on:m\zte\,*T, TflmMx-y^yym 

<DlszS7> Y-VTsZ 8 2£J£/£t**o (9) £>X 

SK&^T, TeB*ffiSrX-/^>^bTA^-X>^-r 

[0 0 7 5] SSK, (10) OISI:*^T, l/S^X 

h8 2saunis-&T (n)'oiim sra«fiaaK8 

Jfc^T, (12) ©iaiC*HT, »*ttK5-fX 
SWIMS/ U =3 U D >8Kb&2 tTIy 

[0 0 7 6] do— acoxaic*i/iT> ->Ua>S-fkK 

fcjfgricLfc&K^Xy hx 7 f>^lb, Ig(0i 
y^>^tt, KOH«tif©a7;i,*Utt7k*«T**fc 

rs<&K39t*<5^ ccr©iam PZTtt£**»' 
J5££nT^&V>#ffiT£xy hx-/^>^#fr:bft*0> 

[0 0 7 7] (£6 £0*«flj«l;:tt;b^ 
XS*H9»Z»^TK98-r*. (1) ©I8t:6^. 
T, m»flvU3>S«i±«c->ij3>Kft«2S}gJ5lt 
1"*. (2) $>X8C4H>T\ y'j3>iffil (0^1 <D 

^2M^)yU 13 >RfbK2 \ZfflU$:M!&-?Z>o 
[0 0 7 8] (3) ©XSK*5^T* TSBm® 

3 Jtfc:(fc$BiS9 0&1&f$.TZ>. (4) OXSICfc^T, 
•>U3>S«[(7)IB2iB^«s)S^tt»>X'y hXyf>^S 
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t:icfcO:xU=i>£A~:7X-/^>^-r£. &^T\ 

(5) <DX8fc45t>T\ ffiK«««9 OSHHST*. * 
V>T. II (6) tCfcl^T, PZTJl4S^±a5a^Sg 
,5«Sn. JgmoXgte. &7<D (5) fc«<. 

: [0079] c<Dmmmmx\ts TUnmms&mi&z 
n&sics^tt^xy hx^g^yttTvy ri>BMbtt 

*A-7Xy^>if LT*XAX8tD*»l;: K7<X7 
«JB£$nTUftVia«T^x«/ hXy^>^£fr5co 

^Pt^l r^eBSSnx^sfcfti:, Tffi«aK:Jl 
<g*<S6£Lftl>. Sl/T^ «ISM9 0^<Ot)CD<&^B§ 

[0 0 8 0] iluTOIitC^^T, (2) <DX 

SJC*»S U n >Sffi l <Dm 2 (Dmiz&ftZis Un> 
RftlROXy^>y<DIR, ^Un>*«0D«lOS^45 

bfcAbt, yU3>KftK^lf^fd:bn§^ 

a o t w jk-r * c i: ^ pjffi t & s . 

[0 0 8 1] (* 7 (Dftffi&flR) £'4>ftff«flB&BI 1 o 
K«^TR«T*. dO»jW»»Ttt, (1) OXS 
ICfcOT, ->U n >Sffi 1 ±K5HJ n >HMbK 2 
^n^>o (2) OX8TMU yU3>SM2CD±l:T 
»t«3tPZTl4«»jat*. (3) ©XSfcfc 

papgB2 1 s:^^-r^ 0 

[0 0 8 2] (4) COXglr&^T, PZT14 01I: 
ffiS!9 0$:Mn a (5) (DIlTlt y»j3>S 
K 1 <DlfS 2 OSfflt»*tt?7Xy hx^5 t >4^!CJ: 0 A 
-7X7f>^Mr, Sfc^T, (6) OXSJC&l* 

t, ncaaa 9 o aaomi -has® 
lis^Mim 08(75 (5) KUfcncxatiyi 

[0 0 8 3] ddTOXSKfc^T* EEa#*K4S« 
fitlfcil:^X7 HXyf>yftTyU3>$A-7X 

v*># (ax7f>^ioit^TX75 i >mu 

) IT, IgOMi: K7< x^fy^lLT^ 
7* HJ % J#574—xmifiGpri 
T^a^SHTO')!-; hX7f>m^OT, £x 

icy*— -r >{?s*ttj>f sjedc-r* c ta* 
[0 0 8 4] (a 8 ommmm) coiMgraam*, m 

1 lO (1) OXeiC^^cfc^JC, y'j3>-)X/\ 1 IZ 
5/'j3>HMfcIl2. TS*iK3, PZT^4, ±Sg 
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mm$&5 fcus^sXTs. (2) coxaic&i^ 

T. x'J 3 >^XACDgl 2 OScDv 'J n >BE-(kJK 2 \Zffl 
□ SIS 2 1 fcJg/TrS. (3) COXITIS. -> 'J 3 >BMfc 
flgcQBfJP 2 1 *>6->U n >&A— 7Iyf>^n. 
«tt. i8ffl (5) £W*©iaJCl*<. 
[0 0 8 5] C^TO-IOIlTH ±8Bt&ffil5£ 

iJtcoT, pzTi«icafg7it%^-rs<D<&i»±-r-5. 
[0086] (,f^9<Dnmmm) zwrnmrnrnzwi 2 

Kg^TSJtWTS. (1) 00X81" *3HT, ->U3> 
•>XA10±fc^U3>Btfl:flt2, T§B«SK3, EEH 

(2) ooxaTte. ->Un>^xA©^ioiSR-r;®2 

©Bat', u-^* h 8 0 sr^n^njgfirrs. 

[0 0 8 7] (3) C0X8T«, ->'j3>8ffi 

1 ©m2W®(D->'j3>^t;K2»CBfldg|52 1 ^fiTT 
&V»T. (4) ©iSfc^WC. ±gB«®M5tP 
ZTf»4t*I.y?>m. (5) OlfiTTtt. -> 
U hSrfiJgf^-TS. (6)0 

isii. •> u 3 >s«©m 1 ©® jcssei 9 0 £«$j&-r 

[0 0 8 8] (7) ©IgTtt, ->ij3>S^2© 

-7Iyf>m. (8) OUT, 

OSr^-r-5. B80 (8) ©X8»CigK. 

[0 0 8 9] Cine.tDXST«. EEm^^O^S^gB 

^l7f>^L, K^-fXy^^fciSLTV* 

£UT*«U^»Tf 7.tf 
a©fSSS{fc;fct?^:*<5. Xg*iflBJg-ffcT#Sfe«e>lc, ^ 

[0090] (&i o ommrnm) xiz, mi ovmm 
s 1 3 zm^TWiWTz. zo^mmmw 

(1) ~ (5) ©Iili, 1211 2®-?-ni:|Hli;T*^„ 
(6) ©X8Tti, TaMMSMI3±fcC©*ff©/T*- 
>fC-&^-&Tl^^X h 8 OMffLTZ. (7) ©1ST 
te, J* 8 1 ? JcLTTgBmgig 3 

x>^fa. (8) ©XgTfi, Ui?7>h£Mm?Z. 

(9) ©iitii 3>m&(Dm®mz&im9 o 

£JBJj£U ->'J n>2«©35 2 ©ffiffliUC&Sv'J n >jg 
fcJJM©IK§P2 1A^->U3>^SM^I7 hl^f> 
y?£fC«toTX^5 1 >^T^. (10) COXSTtt, ft 
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mm 9 ozb&tz. 

[0091] cin^roxaTts, Tfflmmm3Z3Ly^ 

[0 0 9 2] T«««©*mfcH:. Pt*I r^©*& 

m<D*mmft?mmm2tizi><, z\<j>? y m%mmn 
a»L&a*e>, TSBms*x>y5 i >^Lfc^tt, BKb^'j 

n>K2!5t®tB-r^OT. >§!<!: Xy^> £f 

^tdjai-rs^<t*<tt^. Lfc*t 0 T, assess 9 tms 

[0093] m 1 1 (ommmm) x\z. % 1 1 <omt& 
mmzEii 4<£^viTUiBjT2>. si 40 (1) ~ 
(7) oiiii, 013© (1) ~ (8) oiit^i; 

Ell 4® (8) ©XgTte. ->IJ3>M©E 
S#*3HM©Jira*ft»m8 4£jgfi£TS. (9) coxa 

-cm. $e>ic. ffisisaits. (i o) \zm-)3 1 &v 

X-y hXy5 i >^&lC<tO. -><j3>ttfcJBt©Hnffl'2 
[0 0 9 4] (1 1) ©IgTttftll^iSL, JbgB 

«a5fcar*E«t»j«"r*. (12) ©igm 

S7=r14 H 7 -f x y ^ > ^tc «t T -> U a > £$g 1 <om \z 
£ * -> U 3 >&fcK 2 #® dj * £ Tx y ^ > ^-f £ . 

[0095] c:n?)Oxaicj;ntf. Mmt&m&&mi& 
Ltzmz, 717 hxy^>ifxa**^b, xa©^ 
'ik\zY : ?'mv^>>fx.m*mz\?z\ti\z±K>* #©<£ 

[0096] 7?m?ikmft : i L mT$>zx.y?->?&mm 

ICX -y ^ > ifV & S K O H «fc S - 

[0 0 9 7] (» 1 2 O^M^^) $ «d {C^©*M^.^ 
SI 5 £fiJfflLTItt9i-f 01500 (1) «fc 0 fij 

©nit mi 1 4 © (1) ~ (8) coxmtmc-c$>^> 
cot^ssts. (1) ©xaT«. nm«Kiuit8 4±ic 

±SBS@5IC^a-rSE^8 6 ZMlOLTZ. (2)<DX 

a-ett. $ *>\z&mm9 o&k&?z>. o> ©i§t 
a. S7jtt^xy hxy5 L >^(-«tf3 ->>j =iymitm2 

(D m □ *> 6 -> 1 J 3 > $ / \ — 7 X -j f- > y f -s . 

[0098] ( 4 ) coxar-ta. ffifgjis 9 0 ««ati»£ 

■T-5. (5) coxar-(4. S^tt h'y-f Xy^>^(Cd: 
0y'j3 >mtS%<Offl DgBFS 000->'J3>^Xy?>^ 
fe^S. (4) t (5) iCOXaSrAtl^X-TfcA 
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[0 0 9 9] S?e.(C. S&Xg£LT, ffilgg&SJ&l 

5 0£Ili (6) »CTffiS)£U «^»C^X;i/^l — Hi 

6 0H>f + tt7^ 2 OWiMfCftSOtttt-SHLT-f 

[0 10 0] dOfUM^SgtCfc^Ttt, &t&xm<DW:\Z 

(5) ©«fcai«-r*T.tf. -5x-^ M->f>^t H5-f 
X y 3 1 £318 LT5&66-f 

T, ->'J 3 >"7x/\©J¥*te2 0 0 /imlST-ifetlH 
Ciy Hxu/^i^cJ:**-^^- (fe^VJtt^-f 
0/\-7l5»f>jr®fll4lt 180/imi 

KHg£tt£. ;\-7i7f>^Iffl*tff^- (<& 

[oioi] t:-c, z.(Dmm&m<D&?\z<yx.y hx 

SjC^fCDffSSE^-Vtf^w ($5H(iy<777A) 
[0 10 2] 

-f>£-^x-y HitiES^;/ Hte. -f k*-^ ©JEE. 

jfi n * ST? tt H 5 -f x >;/ ^ > ^ «fc 0 

[0 10 3] fIS2-r>^^-vlf7--f OJEEfl^csfl-?- 

?4tk'f-<«)l03>7'7'f7>Xlt ^JfecD-T^^ 

[0 10 4] -73. illS-f >^=^r-V tx^OEES^SI? 
T#4. d©*S^. S£?l5.fc9iSiS&. B*3i!fllftEpS£3l 
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[0 10 5] fLTSt. #*fti"j3>*«l:R»tt 

S73l4H7-fx-v5 1 >^i£ff 5CtCJ:0-f> 

tt^X-;/ hXy^>^{3«k0»<SSS^SC:£^±<^ 
EE«#* : fO«»tt*J:0iS)±r*c:i:**T* 

[0 10 6] £jfc. *3B9il;:*S-f>£5?xy HSCISgfc 

[01] *SPJ!©*&£©J&SU >9ifx.y HSC 

[02] EI 1 tCTS-r-f >J-7i"; HitfEg^-;/ H©gBfi 
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